Polyproline peptides are known to occur in two different conformations, including right-handed PPI and left-handed PPII. Depending on the solvated environment and the peptide length, either PPI or PPII is favored. Specifically, we characterize the free energy landscapes of short polyproline peptides in gas phase and in the solvents water, hexane and 1-propanol. To calculate the free energies, the recently developed Adaptively Biased Molecular Dynamics (ABMD) method, which belongs to the general category of umbrella sampling methods with a time-dependent potential, was used. The polyproline maps as a function of different sets of collective variables including handedness, radius of gyration, and some other variables based on the peptide torsion angle ω, were used to determine the relative stability of the different structures along with an estimate of the transition pathways connecting the different minima. Results show the existence of several metastable isomers of similar energy.
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